Experimental details
The C-bound H atoms were geometrically placed (C-H = 0.93-0.98 Å) and refined as riding with U iso (H) = 1.2Ueq(C). Disorder was resolved for the C25-bound CF 3 group with two distinct sites modelled. The site occupancy factor for the major component refined to 0.716(3). Standard restraints in SHELXL [3] , such as SADI and SIMU, were employed. The maximum and minimum residual electron density peaks of 1.14 and 1.35 e Å −3 , respectively, were located 0.80 and 0.73 Å from the F1′ and S1 atoms, respectively.
Discussion
Recently, a series of adamantane-isothiourea hybrid derivatives were synthesized and demonstrated to exhibit a broad spectrum of anti-bacterial activity [5] . The motivation for the synthesis of these potential drugs was twofold. Firstly, the adamantane cage, known to be highly lipophilic, is a crucial pharmacophore in a number of drugs [6] . A key example is that of the drug amantadine, an effective antiviral agent for influenza A viruses [7] as well as being a potent anti-parkinsonian agent [8] . Subsequently, adamantane derivatives have been shown to exhibit diversified pharmocological potential, including anti-viral [9] , anticancer [10] , anti-bacterial and anti-fungal [11] , anti-malarial [12] and anti-diabetic [13] activities. Secondly, and in the same way, isothiourea derivatives are known to display significant anti-viral [14] , anti-cancer [15] and anti-bacterial [16] activities. With such a diverse range of pharmacological profiles exhibited by both adamantane and isothiourea derivatives, it was thought their combination through the synthesis of adamantane-isothiourea hybrid molecules would lead to even more efficient therapeutic agents [5] . Herein, the crystal and molecular structures of the title compound are described in continuation of complementary structural studies of these new anti-bacterial agents [17] . The molecule [systematic name: 3,5-bis(trifluoromethyl) benzyl 4-phenyl-N-(tricyclo[3.3.1.1 3, 7 ]decan-1-yl)piperazine-1-carboximidothioate] is shown in the figure (70% displacement ellipsoids; the minor component of the disordered CF 3 has been omitted). The central CN 2 S chromophore is strictly planar with the r.m.s. deviation of the least-squares plane through the C1, N1, N2 and S1 atoms being 0.0068 Å. There is a Z configuration about the C1=N1 bond [1.272 (2) Å], and the piperazinyl ring has a chair conformation. The conformational relationship between the central plane and the piperazinyl ring approaches orthogonal with the dihedral angle between the least-squares planes through the residues being 70.42 (7)°. The dihedral angle between the least-squares planes through the piperazinyl and the N3-bound phenyl ring is 28.47(6)°, indicating a twisted conformation. To a first approximation, the di-substituted benzyl residue is folded back over the rest of the molecule. Nevertheless, the residue is inclined towards the piperazinyl group as reflected in the values of the C22-S1-C1-N2 and C22-S1-C1-N1 torsion angles of 42.75 (15) and −135.09(17)°, respectively. Generally the geometric parameters are in the expected ranges [18, 19] . There are two literature precedents for the title compound, namely derivatives with 4-nitrobenzyl [5] and 4-bromobenzyl [22] groups. There are non-trivial differences in the conformations in these molecules. While there is nearly an orthogonal relationship between the central plane and the piperazinyl ring in the title structure, these residues are closer to co-planar in the literature structures, with comparable dihedral angles of 32.2(3) and 34.78(7)°, respectively.
